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50 ml of PhMe was refluxed for 30 hr, Et;N  HCI that precipitated
was filtered off, the filtrate was evaporated, and the oily residue
was treated with petroleum ether. A solid was separated and
crystallized from EtOH; yield 3 g (44.59) of XIa, mp 135-137°.
Anal. (C:HN:0) C, H, N.

B. From VIIa.—A mixture of 0.5 g of VIIa and 2 g of pro-
pionic anhydride was heated at 100° for 1.5 hr then was cooled
and poured into 10 ml of Na.CO; solution. After stirring 15
min at room temperature to decompose the excess propionie
anhydride, the mixture was extracted with ether, and the extract
was dried to give 0.4 g of a solid which after crystallization from
EtOH melted at 135-137° and was identical (mixture melting
point and ir spectra) with XIa obtained from Xa.

Attempts to Synthesize 2,6-Substituted 1-Benzhydrylpiper-
azines.—A solution of 0.01 mole of VIa-¢, 0.015 mole of benz-
hydryl chloride, 0.015 mole of Et;N, and 50 ml of PhMe was
refluxed for 48 hr. The clear solution was cooled and shaken
with 20 ml of 109, HCl. The organic layer was evaporated and
the residue was identified by ir analysis as crude benzhydryl
chloride. The aqueous acid was made alkaline (Na,CO;) and
was extracted (Et.0). From the extract 909 of the starting VI
was recovered by distillation.

Acknowledgment.—The authors are indebted to Dr*
G. Pelizza and Mrs. A. Restelli for organic and micro-
analysis and to Dr. W. Zanichelli and to Dr. G. Schott
for assistance in the compilation of the manuscript.
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In 1956, Lyle and co-workers? reported an attempt to
effect oxotropic allylic rearrangement of 1-methyl-a,a-
diphenyl-1,2,3,6-tetrahydro-4-pyridinemethanol (2) an-
alogous to that reported earlier for diphenylcyclo-
hexen-1-ylmethanol (3) by Braude.? TUsing 2 N HCI
in aqueous acetone, Lyle obtained only the enamine 4
and not the desired 3-hydroxy-1-methyl-4-(diphenyl-
methylene)piperidine (5a). Since the tertiary car-
binol 2, earlier prepared from methyl 1-methyl-1,2,3,6-
tetrahydroisonicotinate,* was readily available to us by
sodium borohydride reduction of the quaternary salt of
diphenyl-4-pyridinemethanol (1), a reinvestigation of
the oxotropic allylic rearrangement was undertaken
(see Scheme I).

After some experimentation we found that treatment
of 2 with 1 N aqueous HCI at room temperature for 24
hr resulted in quantitative conversion to 3-hydroxy-1-
methyl4-(diphenylmethylene)piperidine  (5a), ob-
tained as the free base, mp 109-110°, or hydrochloride
salt, mp 230°. It was converted to the acetate 5b, mp
171-172°, as the acid maleate salt. The structure of 5a
was confirmed by its nmr speetrum that showed an o-
hydroxyecarbinyl proton at 7 5.56 ppm and a hydroxyl

(1} To whom inquiries should be addressed.

(2) G. G. Lyle, E. F. Perlowski, and R. E. Lyle, J. Org. Chem., 21, 423
(1956).

(3) E. A. Braude and J. A, Cross, J. Chem. Soc.,, 2014 (1950); see also
E. A. Braude, Quart. Rev. (London), 4, 404 (1950).

(4) (a) R. E. Lyle, E. F. Perlowski, H. J. Troscianiec, and G. G. Lyle,
J. Org. Chem., 20, 1761 (1955); (b) R. E. Lyle and G. G. Lyle, J. Am. Chem.
Soc., 76, 3536 (1954).
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proton at 7 5.88 ppm that disappeared on addition of
deuterium oxide in the presence of sodium deuterate.

Our interest in the rearrangement product 5 arose
from its structural relationship to 1-methyl-4-(diphen-
ylmethylene) piperidine (6) that, as the quaternary salt,
is in clinical use as an anticholinergic agent (diphe-
mamil),? and the fact that 5 contains an ethanolamine
moiety in common with the biogenetic catecholamines
and some of their antagonists.® Comparison of in
vifro anticholinergic activity (guinea pig ileum) of 5a
and 6 (as tertiary amine salts) showed 5a to be less
active by a factor of 100. Compounds 5a and b in-
creased spontaneous motor activity in mice and rats.
Screening for anorexic activity (eating behavior of
mice’ and food consumption in rats)® showed little or no
such activity. Compound 5b both prevented (EDj =
15 mg/kg po) and remitted ptosis induced by 2 mg/kg
iv of reserpine in mice at 15-30 mg/kg po.? These
data suggest that 5a and 5b possess weak sympatho-
mimetic properties.!® Compounds 5a and 5b inhibited
mustard-induced hind foot edema!! in rats at 30 and 10
mg/kg/day po given about 18 hr before and just before
the mustard, respectively. Essentially no inhibition of
edema was observed at these doses in adrenalectomized
rats. Compound 5a was also evaluated for its effect on
the relative weight (mg/100 g of body weight) of the
endocrine organs of the intaet immature rat. At 50
mg/kg/day se for 10 days, it reduced the rate of body
weight gain to 619 of control and body growth to 769
of control. The endocrine and endocrine-influenced
organs which varied by more than 209 from the control
were ventral prostate, 799; epididymal fat body, 789
thymus, 649, ; and spleen, 699.

These evaluations failed to suggest therapeutic util-
ity for 5a and 5b.

(5) N. Sperber, F. J. Villani, M. Sherlock, and D. Papa, ibid., 73, 5010
(1951).

(6) R. A. McLean in ‘“Medicinal Chemistry,”” A. Burger, Ed., 2nd ed,
Interscience Publishers, Inc., New York, N. Y., 1960, p 592.

(7) By a procedure described by H. J. Keffeler, D. L. Braun, and A.
Kandel, Pharmacologist, 9, 244 (1967); D. L. Braun, H. J, Keffeler, C. L.
Wright, and A. Kandel, 7bid., 9, 244 (1967).

(8) By an unpublished modification of a method by J. Spengler and P.
Waser, Arch. Ezp. Pathol, Pharmakol., 237, 171 (1959).

(9) Cf. A. Kandel, Fed. Proc., 25, 385 (1966).

(10) We thank Drs. T. H. Tsai and A. Kandel for these test result data.

(11} A. C. Levy, T. H. Beaver, R. D, Strain, and D. E. Holtkamp, Proc.
Soc. Exp. Biol, Med., 111, 576 (1962).
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Experimental Section!®

1-Methyl-«,a~diphenyl-1,2,3,6-tetrahydro-4-pyridinemethanol
(2)——A mixture of 100 g (0.38 mole) of diphenyl-4-pyridine-
methanol, 100 ml of dioxane, and 50.5 g (0.40 niole) of Me,SQy was
heated on a steam bath for about 3t mip, the solvent was re-
moved under vacinun, and the resulting residune was dissolved
in -PrOH. The pyridinium salt 1 was precipitated by addition
of 1.5 vol of petroleum ether (bp 75-90°); 136 g, mp 169-171°.
It was dissolved in a mixture of 1 l. of H,0, 2 1. of MeOH, and
A0l of 509 aqueons NaQH. The reaction flask was cooled in
an ice bath and a solution of 77 g of NaBHy in 400 ml of 11.0)
was added dropwise. Cooling was coutimied for 2 hr after
which time tlie mixture was heated on a steani bath to allow
evaporation of methanol. The produet erystallized from the re-
aetion mixtire on cooling, was collected, wmlled (H.0), and re-
eryxtallized from EtOAc to give 95.5 g (836 yield) of 2: mp
L70-180.5° (lit.** mp 179.0-179.8°): Nyux (\Ie()IT} 248 mu (e

282), 253 (308), 259 (446), 265 (343).

Adnal. Caled for CuHsyNO: ¢ 81.68; 1L 7.58; N, 201
Foand: G, 8L.67; H, 7.55; N, 4.89.

-Hydroxy-l-methyI-4-(diphenyImetherne)piperidine (5a)

and Acetate (5b).—A mixture of 25.0 g of carbinol 2 and 300 ml
of T N TICHwas stirred for 24 v, The resulting clear red sohition
was neutralized with eoncentrated NHGOIL and the produet wis
extracted into ether. The extract was washed (11.0) and dried
(Nas80,) and the produet, obtained after evaporation of solvent,
was recrystallized once from ether to give 23.5 g (94¢; vield) of
5a: mp 100-110° Ajax (MeOID) 2255 nmu (e 13,600), broud
shoalder at higlier wavelengtlr.

Anal,  Caled for C),HyNO: C, 81.68;
Found: C, 81.84; I, 7.61;: N, 4.97.

A Irydrocliloride salt was prepared, nip 230°, that also analyzed
correctly for G, H, and N. The acetate 5b wax prepared by heat-
ing 5a in excess Ac,O-pyridine (10:1) for 1 hr on a steam bath.
The produet, obtained after conventional work-up, was converted
to the aeld maleate salt aud reerystallized from ~PrOIL, mp
171720,

Anal. Caled for CoHpNOs-CJHO: C, 688.63;
3.20. IFonnd: C, 68.74; 1, 6.24; N, 3.19.

10, 7.58: N, 5.00

H, 6.22; N,

(12) Wearejmdebted to Dy, I J. Keilv, M. J. Gordon, and associates for
mimroapalyses and speetral data.
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In view of the hypotensive aetivity observed for a
number of  dihydropyrrolo[3,4-cJisoxazoles (I) in

experimental animals,' we undertook the syntheses of
the isoxterie dihydropyrrolo [3,4-¢ Jpyrazoles (IT).
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(1) 8. M. Gadekar, 8. Nibi, B. D.Johnson, I1. Colien, and 1. R, Conniings,
J. Med, Chem., 11, 453 (1908).
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The 3-aminopyrrolopyrazole derivatives, listed in
Table 1, were prepared by condensing a cyano ketone
(ITT) with a salt of the appropriate hydrazine.® The
H-acetyl componnd 17 was obtained by o similar con-
densation  of  l-acetybd-cyvano-3-oxopyrrolidine® with
phenylhydrazine hydrochloride.  In view of the in-
creaged hypotensive activity seen in the isoxazole series
for the N-acetvl derivative, several acylated derivatives
of 1I (Table II) were prepared. Compound 3 when
acetylated with either acetic anhvdride alone ov acetyl
chloride and pyridine gave the acetyl dervivative 19.
If pyridine was used along with the anhydride the prod-
uet was w dincetyt derivative 27, Compounds 20 and
23 were obtained by the usual benzoylation procedure.

Unlike the 3-uminopyrrolo{3,4-¢lisoxazoles,” none of
the compounds bisted in the two tables showed signifi-
cant hypotensive aetivity.

Experimental Section*

Methyl N-(2-Cyanoethyl)-2-methylalaninate (IV).—-Tlie boxe
prepared from ) g (0.26 mole) of methyl 2-methylalanhate
hydrochloride by the addition of 16 g (0.20 mole) of KOIL b 25
ml of 11.0 was treated gradually at 0° with 19.4 g (0.36 mole) of
acrylonitrile.  The mixture was then heated at T0-80° for 1 .
An ol formed, which was extracted with Et0, and the .0
layer was distilled. The nitrile cster weighed 26 g (424), bp
05-91° (1 mm), n¥p 1.4470. Anal. (CsH);N.0,) C, H, N,

Methyl N-Carbethoxy-N-(2-cyanoethyl)-2-methylalaninate
(V)——An ice-cold mixture containing 8.22 g (0.045 mole) of the
preceding eyano ester, 3.8 g (0.045 mole) of NaHCO;, and 15 ml
of HsO was treated with 4.5 g (0.045 mole) of ethyl chlorocarbon-
ale. The mixture was stirred for 2 Iir and the acylated ester was
extracted and distilled. The ester weighed 7.8 g (7305), bp 128
130° (0.5 mm). Anal. (CHNO0 C, H; N: o ealed, 11.6;
found, 12.1.

N-Carbethoxy-2,2-dimethyl-4-cyano-3-pyrrolidone (VI).--A
mixture of 9.9 g (0.045 mole) of the above cyano ester, 2.2 g
{0.045 mole) of NaOMe, and Cglls (50 ml) was refluxed for 3 br.
The resultaut sodinm salt was filtered off and dissolved in 1.0
arad the pyrrolidone was liberated by ﬁ(‘idifving with 50 nil of i
N ITCL The erystalline produet, 6.3 g (824), was recrvslalh/e(l
from IStOM; mp 127-129°. Aneal. ((/101{;4\203) C, H,

Ethyl 3-Amino-2-ethyl-2,6-dihydropyrrolo[3,4-c]pyrazoIe-S-
(4H)-carboxylate (2).-—A solution containing 2.0 g (0.01 mole)
ol I-carbethoxy-4-cyano-3-pyrrolidone monohydrate,! 1.33 g
{0.01 mole) of ethyl hydrazine dihydrochloride, and 20 ml of
FAOM was refluxed for 3 ir. The gum, which was obtained on
evaporation of the mixture, was dissolved i a minimum amount
of 1LO and rendered basie with 10 N NaOH, and the crude
pyrazole which precipitated was collected and dried in vacuo.

Ethyl 3-Amino-2-phenyl-2,6-dihydropyrrolo(3,4-c]pyrazole~5-
(4H)-carboxylate (3).---A mixture containing 8.0 g (0.04 mole)
ot l-carbethoxy-4-cyano-3-pyrrolidone monohydrate,! 5.8 g
(0.4 mole) of phenyl hydrazine hydrochloride, and 100 ml of
FHOTT was refluxed for 53 hr.  The solvent was removed under
diminished pressure and the residnal gum was dissolved in 100 ml
of 5.¥ HCI and decolorized with charconl. Basifying the filtrate
with 60 ml of 10 & NaOH, with caution, gave a solid which was
yeerystallized from 0565 FtOT.

The other (,ompmmds listed in Table [ were prepared similarly.

Ethyl 3-Acetamido-2-phenyl-2,6-dihydropyrrolo(3,4-c]pyrazole-
5(4H)-carboxylate (21).-—A mixture prepared by a gradual addi-
tion of 2.72 g (0.01 mole) of ethyl 3-amino-2-plienyl-2,6-dihydro-
pyrrola(3,4-¢] pyrazole-5(4H )-carboxylate (3) to 40 ml of AcyQ
was hieated ol a steam bath for 0.5 hr, The solution on evapora-
tint gave a solid which was reerystallized twice from CgHe.

(2) (a) F. L. Anderson, J. E. Casey, L. C. Greene, J. Lafferty, and 14. I,
Reiff, ibid., T, 259 (1964); (L) I'. Hoffman-LaRoche and Co., A.G., British
Patent ¥88,140 (1847},

(3) T, 8heradsky and I’ Soothwick, J. (g, Chem., 30, 194 (1965).

(13 Al melting poines were determined in a capillary tube in a Mel-Temp
apparatos and are vneorrected. Where analyses are indicated only by sym-
bLols of the elements, analytical resylts ohtained for those elements were
wihhio -4 nf (he) lieoretical valups,


file:///a2SO4

